Plasma membrane cyclic AMP-dependent protein phosphorylation system in L6 myoblasts.
Plasma membranes can be isolated without disruption of cells by the plasma membrane vesiculation technique (Scott, R.E. (1976) Science 194, 743-745). A major advantage of this technique is that it avoids contamination of plasma membranes with intracellular membrane components. Using this method, we prepared plasma membranes from L6 myoblasts grown in tissue culture and studied the characteristics of the protein phosphorylation system. We found that these plasma membrane preparations contain protein kinase which is tightly bound to the membrane and cannot be removed by washing in EDTA or in high ionic strength salt solutions. This protein kinase activity can catalyze the phosphorylation of several exogenous substrates with decreasing efficiency as acceptors of phosphate: calf thymus histones f2b, protamine and caseine. Cyclic AMP causes a dose-dependent stimulation of protein kinase activity; the highest stimulation (4-fold) is achieved at concentration 10(-5) M cyclic AMP. Cyclic AMP-dependent stimulation can be completely inhibited by heat-stable protein kinase inhibitor isolated from rabbit skeletal muscle. On the other hand, cyclic GMP does not affect the activity of protein kinase. Plasma membrane-bound protein kinase also catalyzes the phosphorylation of endogenous membrane protein substrates and this is also stimulated by addition of cyclic AMP. Analysis of plasma membrane proteins by sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis showed that specific polypeptides are phosphorylated by cyclic AMP-independent and by cyclic AMP-dependent protein kinase systems. The results of these studies demonstrate the presence of endogenous cyclic AMP-dependent and -independent protein phosphorylating systems (enzyme activity and substrates) in purified plasma membrane preparations. These data provide a basis for further investigations on the role of plasma membrane phosphorylation as a regulator of membrane functions including those that may control cellular differentiation.